






















































地震工学委員会の調査報告書 iTHE 1999 JIJI 
EARTHQUAKE. TAIWAN -Investigation 































































(32gal).坊寮3級 (23gal， EW). 
恒春 3級(22gal) .墾丁 3級
(l4gaI) 
表2 集集地震と過去日本国内の活断層で発生した被害地震および最近発生した被害地震との比較
地震名 濃尾地震 福井地震 兵庫県南部地震 コジャエリ地震 集集地震
発生国 日本 日本 日本 トルコ共和国 台湾
発生年月日 1891年10月28日 1948年6月28日 1995年1月17日 1999年8月17日 1999年9月21日
発震時刻(現地時間) 6時38分 16時13分 5時46分 3時01分 1時47分
マグーチュード 8.0(MJMA相当) 7.1(MJMA) 7.2(MJMA) 7.4(Ms)叫) 7.7(Ms)叫}
7.3(Mcl時}
地震モーメント (dyne'cm) 1.5 X 1027 '81 3.3 X 1026叫}2.5~3.1 X 1026'31 1.8 x 10" '31 2.4 x 1027叫}
震源深さ (km) O 16 17叫}
震央位置 35.6' N 36.17'N 34.60' N 40.70" N 23.85' N 
136.6' E 136.20' E 135.04" E 29.99' E叫) 120.78' E・2i
断層長さ×幅 (km) 85 x 15 '81 30x 13吋) 40x 10吋} 60 x 20時) 80x40・31
平均すべり量 (m) 3.8 '81 2ヰ引 2.1時 1 3.3叫} 2.2司、
観測最大水平加速度 (gal) 818 399 989 
被災建物(棟) 222.501・71 51.851叫} 512.846 244.383 -5) 17.408・.>
死者(人) 7.273州 3.769・7) 6.430 15.756 '51 2.188・41
負傷者(人) 17，175・71 22，203・7) 43，773 24，940 *5) 8.739叫}
被害総額(億米ドル) 約1.000 約160'61 
一一 」ーーーー 一--'--ーー
1)米園地質調査所 2)台湾中央気象局 3)東大震研究菊地教授ら 4)台湾内政部 10/0106: 00現在
5) トルコ首相府危機管理センタ一発表 (9/2411: 30現在 6)ボガジチ大学HPによる推定値

















































(瀬野，科学， 5. 62-64， 1985を改変)





















出典:http://www.eri.u~Tokyo.ac.jp/seno/ Figures/ taiwan1，2，3 
図2 台湾の構造断面図(瀬野.1994) 









Explanatory Text of the Geologic Map of Taiwan， 
































29. Tsoct1en f.ault 
30.Houchi.li f.ult 
31.Hsiaokangsh.an tault 
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( b )初期破壊点(震源): 23.82度N，120.89度E
( c )深さ H = llkm 







( g)破壊継続時間:T = 28秒
( h )主破壊の断層面積:S = 80km x 40km 
















































































































































































Sta.Name Locat i on E. D. (km) PGA(V) PGA(N) PGA(E) 
TAW 165.5 3.6 5. 7 5.5 
TAP 台北 150.2 14.2 41. 7 58.9 
TTN 126.2 14.5 29 29.3 
PNG 131. 7 14.7 3. 1 29.6 
HSN 106.7 26.7 80.4 54.1 
NST 88.7 122.2 391. 3 305.4 
札S 37.6 86.2 145.9 213 
珊A 82.1 42.6 108. 1 119.2 
勝IT 13.2 311 602.4 921. 1 
WSF 64.4 32.1 67 107.2 
TCU 台中 35.7 118.7 187.1 201. 4 
STY 76‘3 20.1 39.3 36.8 
ESL 63.6 56.5 72.3 66.5 
CHY006 嘉義 39.6 211 351. 5 348 
TCU145 台中 49.2 52.1 60.2 69.5 
CHY104 嘉義 40.4 129.6 177.1 142.9 
TCU141 台中 35.3 107.2 88.6 86.5 
C町036 嘉義 43.2 104.4 199.6 266.9 
TCU078 台中 5.5 171 302.4 439.7 
TCU052 台中 39.2 194 438. 7 348. 7 
TCU102 台中 45.1 173.3 168.9 298.4 
TCU053 台中 40.7 120.9 132 224.8 
TCU049 台中 38.5 178 242 273.4 
1CU068 台中 47.6 519.4 361. 9 501. 6 
TCU122 台中 20.8 236 255.7 207.5 
TCU076 台中 15.1 275.4 420 340.2 
1CU054 台中 37.1 132.9 190.4 143.2 
CHY024 嘉義 23.1 141. 4 162.1 276.4 
C町028 嘉義 31. 8 335.5 749.9 624.2 
CHY025 嘉義 31.1 169.7 152 158.6 
TCU079 台中 8.6 383.8 416.9 579.8 
冗U065 台中 26.1 257.7 563.3 774.4 
CHY029 嘉義 38.8 157.5 233.2 283 
TCU113 台中 43.4 80.2 72 69.6 
1CUl19 台中 51. 4 60.2 52.6 62.7 
1CU055 台中 35.3 153.3 208.2 256.9 
1CU075 台中 20 223.9 257.3 325.4 
TCU074 台中 19.7 270.1 368.4 585.9 
TCU072 台中 21. 5 274.6 370.5 465.2 
TCU067 台中 28.3 230.6 312. 7 488.8 
TCU089 台中 7.6 190.2 225.3 347.8 
TCU082 台中 35.7 129.3 182.5 221 
CHY101 嘉義 31.1 162.2 390.2 332. 7 
TCU129 台中 13.2 335 610.7 983 
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観測l波形-2 (TCU0129加速度記録) (文献3)図1(b) 観測波形ー 1(TCU078加速度記録)(文献3)図1(a) 
























(a) NS Component 
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1) JI-JI(Taiwan)EARTHQUAKE -Investigation into 
Damage to Civil Engineering Structure一， JAPAN 
















Ji-Ji CTaiwan) Earthquake (台湾集集地震)， Earthquake Damage Investigation 
(地震被害調査)， Earthquake Fault (地震断層)， Chelungpu Thrust (車龍捕断層)， 
Shye-Gang Dam (石岡ダム)
岩楯・吉嶺:台湾集集地震土木構造物の被害と特徴
Damage Characteristics of Civil Engineering Structures 
by the 1999 Ji-Ji Earthqua孟e，Taiwan 
Takahiro Iwatate* and Mitsutoshi Yoshimine* 
*Graduate Scho01 of Engineering， Tokyo Metropolitan University 
Comprehensive Urban Studies， No.72， 2000， pp.77-115 
115 
The Ji-Ji Earthquake， Taiwan with a magnitude of 7.6 occurred at 1:47 AM(1oca1 time) on 
21 September 1999， inthe centra1 part ofTaiwan. 
Author of a member of JSCE team traced the surface fau1ts and investigated into damage to 
civi1 engineering structures(brigdes， dames， lifeline faci1ties) caused fau1t movements 
immediate1y after the earthquake. 
This reports describes the characteristic aspects of the earthquake disaster the civi1 
engineering structures by the 1999 Ji-Ji earthquake as follows. 
(l)The surface raptures caused by the reverse earthquake fau1t appeared in the huge area and 
casued catastrophic damage to civi1 engineering structures (bridges， dams， bui1dings houses 
and lifeline faci1ties). 
(2)The road bridges were totally collapsed and more than 30 bridges suffered comparative light 
damages which needed repairements after the earthquake by the surface faulting. The concrete 
gravity dam with a height of 25m was a1so totally collapsed by the surface faulting. The tota1 
collapse of the bridges and the dame， which were direct1y caused by the fau1t movement is the 
first experience. 
(3)Lifeline system such as electricity suffered severe damage， and s10pe fai1ures collapsed 
transmission towers， whi1e the surface rupture damages a number of facilities of main 
switchyard for the e1ectricity distibution. 
(4)Facilities of Taichung port were damaged main1y due to soi1liquefaction， and a numerous 
number of huge s10pe fai1ures occured in the mountainous area and buried vi1ages and valleys， 
resu1ted in 10ss of many lives. 
(5)The Ji-Ji earthquake wi1 rise a new technica1 as well as socia1 subject of the earthquake 
resistant design of structures against surface ruptures caused by fau1t activities. We have to 
review the current techn010gies and to deve10p a new methodologies to prevent the damage to 
various kinds of structures against the surface fau1tings. 
